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Foreword

This sixth annual State of the World report
is being released at a ume when more
people are being affected by environ-
mental change than everbefore. The de-
struction of the world’s forests is ac-
celerating and deserts continue (o
expand. Soil erosion is sapping not just
agriculwural production. by the liveli-
hoods of millions. while the extnction of
plant and animal species is rapidly di-
minishing our biological heritage. For
the frst time in history, we are altering
the aumosphere iwself, destroying the
ozone layer that protects us from ulwravi-
olet radiadon and raising the level of
“greenhouse gases” that are warming
the earth,

The deterioration of the earth’s physi-
cal condition that we have documented
in past volumes of this report is now ac-
celerating. And there is nothing in pros-
pect that will reverse it in the foreseeable
fuwre. We are now in a race (o stop envi-
ronmental deterioration before it
becomes unmanageable, before it leads
1o economic decline and social disrup-
ton.

On the encouraging side, during the
past year environmental stories have
moved onto the front pages of newspa-
pers, magazine covers, and television
talk shows. Atthe same time, a new com-
mitment 1o global environmenutal issues
by Soviet leaders and a new administra-
tdon in Washington present extraordi-
nary opportunities to address environ-
mental problems.

In the United Suates, devastating heat

and drought in 1988 led to the unthink-
able—a U.S. grain harvest that fell below.
consumpton. The precipitous fall in the
North American grain harvest raised
world grain prices by half between mid-
1987 and mid-1988. If the North Ameni-
can drought was exacerbated by global
warming. which is being driven by the
buildup in greenhouse gases, it would
mark the Arst dme human-induced envi-
ronmental change has caused a major
shift in a basic economic indicator.
Environmental threats came to lightin
numerous ways. For vacationers going
to many of the beaches along the Baltic
ot Adriatic seas, the “No Swimming"”
signs were a disappointing reminder of
increasing oceanic pollution. For mil-
lions of Chinese living in the Chang
Jiang (Yanguze) Valley. it was exposure
to the dangerously high July tempera-
wres that caused local hospitals o be
overwhelmed with heat-stroke victims,
As the evidence of potendally un-
conwrollable  environmental changes
mounted, there were scattered signs of
national governments beginning to re-
spond. In late Qctober, President José
Sarney of Brazil announced a 90-day
suspension of the tax breaks and other
incentives that had spurred the clearing
and burning of large wacts of Amazon
rain forest. In Lagos. the Nigerian gov-
ernment asked couples to limit the num-
ber of children to four at most, making
it the frst African counuy to call for a
limit on family size. The Soviet Union
called for a massive internadonal effort
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to shift resources fromn military security
w environmental security. And the
Prime Minisiers of Canada and Norway
publicly endorsed a goal of cuiting car-
bon emissions from fossil fuels by 20
percent by 2005.

Notwithstanding these and other na-
tionai imuatives, the gap bewween what
needs o be done o protect the planet’s
habitability and what is being done is
growing. Thatis the bad news. The good
news is that more people want w get
involved in the effort o save the planet.
The question that now dominates our
mail is, What can 1 do?

Record advance sales of State of the
World indicate a growing hunger for in-
formauon among people concerned
about the fate of their planet and their
children’s fuwre. This concern is by no
means limited o the English-speaking
world. State of the World now appears in
nearly all of the world’s major lan-
guages—Spanish. Arabic, Chinese, Jap-
anese, Javanese, German, Polish, lalian,
and Russian. In 1987, the Arabic wransla-
tion was the first to be published, follow-
ing the English edinon by only two
months. In 1988, the lwalian version,
published by Editore Petrini, was availa-
ble just one month afier the English edi-
ton. Petrini’s 1989 goal, using a (eam of
translators, is (o publish the Ialian edi-
tion simultaneously with the English one.

Although itis o early to tell for sure,
itlooks as though U S. sales of State of the
IWorld 1989 will pass the 100,000 mark.
All segments of the market—public
policvmakers. concerned citizens, cor-
porate planners, and the academic com-
munity—continue w0 grow. Last year,
State of the World was adopted for use in
751 courses in 451 U.S. colleges and uni-
versities.

Three years ago, we announced that

Foreword

we were joining forces with WGBH., the
Boston-based producers of “Nova,” w0
produce a major series for public televi-
sion based on State of the IWorld. We are
pleased o report that filming began in
late 1988, and the series is scheduled o
air in 1990.

We conclude this year’s report with
the notion that the nineties needs to be
a "wrnaround decade.” The looming
threats we now face—including climate
change, ozone depletion, and popula-
ton growth—have so much momenwum
that unless action begins now o reverse
them, they will inevitably lead to naralyz-
ingly costly economic consequences and
the collapse of social and political insti-
wiions. One of these years, we would
like (o be able to write an upbeat State of
the World, one in which we can report
that the rends undermining the human
prospect have been reversed. It now
seems that if we cannot write such a re-
port in the nineties, we may not be able
o write it ac all.

In numerous ways each year, we see
how Sta’e of the World plants the seeds of
change. Qur goal is w0 inspire enough
people o nourish and spread those
seeds that meaningful change begins to
oceur.

As always. we welcome your com-
ments, reactions, and suggesuons.

Lester R. Brown
Project Director

Christopher Flavin
Sandra Postel
Associate Project Directors

Worldwatch Institute
1776 Massachuseus Ave., N.W.
Washingwon, D.C. 20036

December 1988
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AWorld at Risk

Lester R. Brown, Christopher Flavin,
and Sandra Postel

Historians looking back on 1988 may
well mark jt a watershed year both for
the environment and the public’s con-
cern aboud it. The earth’s deteriorating
condition moved jnio the limelight, as
weekly news magazines and television
talk shows gave prominent play 10 unset-
tling evidence of environmental stress. A
collage of the year's headlines would cry
out to be captioned “a world at risk."”
Indeed. the year provided a tangible
foretaste of what lies ahead if we con-
tinue down the current path—and this
glimpse into the global future was dis-
quieting, 10 say the least,

In June, evidence came from the U.S.
National Aeronautics and Space Admin-
istration (NASA) that the long-predicied
global warming had apparently become
reality. James E. Hansen, head of
NASA's Goddard Instilute for Space
Studies, released findings from a siudy
of global temperature records spanning
the last century. Not only had there been

Units of measurement are merric unless common
usage dictates otherwise,

a graduat long-term warming consistent
with models of the greenhouse effect.
but the four warmest years had all occur-
red in the eighues—1980. 1981, 1983.
and 1987. I appeared then that 1988
would join them, and would become the
hottest year on record.!

As if 10 lend import 10 NASA'< find-
ings, weather conditions in key parts of
the world seemed to preview what life in
a greenhouse world would be like. Tem-
peratures in parts of central China
soared 0 between 36 and 40 degrees
Celsius (97 and 104 degrees Fahrenheit)
on 10 consecutive days in July. For the
hundreds of millions of Chinese who live
in this densely populated region—which
embraces Shanghai, Nanjing, and
Wuhan—the heat wave was nething less
than frightful. Hospitals in Nanjing were
overwhelmed by the pumber of heat
stroke victims; temporary cots had to be
set up in corridors and shaded areas.
With daily highs climbing well above
normal body temperawure, hundreds of
people died.?

Meanwhile, heat waves and drought

T oo
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were also swiking North America. Tem-
perature records were set across the
continent. Crop vyields declined so
sharply in the United States that grain
production fell below domestic con-
sumption, probably for the first ume in
history. Forwnately, grain reserves
could easily Qll this deficit as well as sat-
isfy export commiunents. But with re-
serves largely depleted, a drought in
1989 would slow U.S. grain exports to a
trickle, send food prices soaring, and
lead w0 a frantic scramble for grain
among scores of importers.

Additional worrisome news came
from NASA in March: the atmospheric
ozone layer that protects earthly life
from harmful ultraviolet radiaton had
begun (o thin globally. Depletion was no
longer confined 10 the polar regions.
More than 100 scientists from seven
countries had spent 16 months carefully
analyzing ground-based and satellite
measurements of aumospheric ozone.
They found that from 1969 w 1986,
ozone decreased beitween 1.7 percent
and 3 percent in a heavily populated
band of the northern hemisphere en-
compassing virtually all of conunental
United States and Europe. Wintertime
ozone losses were even greater, ranging
from 2.3 percent 1o 6.2 percent. Failure
to adequately control emissions of
ozone-depleung chemicals thus virtually
assures a future of increased skin cancer
rates, crop losses. and damage (0 marine
life. (See Chapter 5.)3

Local and regional signs of environ-
mental stress, some verging on the cata-
strophic, seemed commonplace in 1988,
Early September found two thirds of
Bangladesh under water. a direct result
of heavy monsoon rains but also in-
directly due to the disruption of the
hydrological cycle in the Himalayan
watershed because of progressive
deforesiation in recemt decades. Flood-
ing in Bangladesh has worsened mea-
surably during the eighties. The 1988

flood, the worstin living memory, lefi 25
million of the counury’s 110 million peo-
ple homeless, adding o the growing
ranks of ‘“environmental refugees.”
(See Chapter 4.)4

Alarming news about deforestation
came from Brazil. Satellite data covering
the 1987 dry season showed that the
Amazon rain forest is being cleared far
faster than previously thoughi. An as-
tonishing 8 million hectares—an area
about the size of Austria—were burned
in 1987 alone, and burning during the
1988 dry season was expected to be even
worse, This accelerated destruction is
driving uncounted numbers of plant and
animal species to extinction, adding to
carbon dioxide-induced climate change,
and threatening 10 disrupt the region’s
powerful hydrological cycle—which in
turn could alter hemispheric and possi-
bly even global climatic pauerns. (See
Chapter 2.)%

Perhaps the most distinguishing fea-
wre of 1988 was the extent 10 which en-
vironmental threats began o directy
touch the emotions and lives of people.
Like the mercury in their outdoor ther-
mometers, Americans’ concern for the
environment seemed (o rise 10 unprece-
dented heights during the summer.
Within the span of a few weeks, they
were bombarded by news of medical
waste washing up on East Coast beaches,
persistent  drought searing crops
throughout the agricultural heartland,
fires raging through popular Yellow-
stone National Park, and health-threat-
ening pollution levels in the air outside
their homes.$

In Europe, concern about the environ-
ment escalated with the deaths of thou-
sands of seals in north European waters,
even though the role of pollution was
later minimized. Pollution of the Adria-
uc Sea led o fish kills and an exodus of
wourists from long stretches of the Italian
coastline. Soviet officials banned swim-
ming in the Baliic, Black, and Aral seas
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because of pollution-related health
threats. West Africans sounded alarms
over the dumping of toxic waste on their
shores. And the human suffering caused
by the flood disasterin Bangiadesh went
beyond most people’simaginadons. The
natural world, it seemed, was striking
back.?

But what will become of this ground
swell of concern arising from the events
of 19887 Will it fade like the cummer
heat? Or will it wranslaie into sufficient
pressurce to force policymakers to re-
spond to the looming threats of which
this year provided a sampling?

The environmental era now dawning
is distinguished by problems truly global
in scale. Even while countries grapple
with the more localized problems ofacid
rain, toxic waste, and soil erosion, global
threats of unprecedented proportions
are now overlaid upon them. The imme-
diate challenge is (o translate a common
vision of a world at risk into the interna-
tonal alliances and bold actions needed
w safeguard the earth.

CROSSING PERCEPTUAL
THRESHOLDS

Social change occurs when people alter
the way they perceive some of the cle-
ments constituting their world. Spurred
by a dramaudc event, a charismatic
leader. or a gradual awakening through
education, people cross a ‘‘perceptual
threshold” that forces them w0 see and
Jjudge some aspect of their world in a
new light. These percepuwal shifts often
have a decidedly ethical component.
Witness the turning of slavery from an
implicit right to a moral abomination, or
the subjugation of women from common
practice to—at least in some parts of the
world—a reprehensible condiuon.

An effective response o the environ-
mental threats now unfolding will re-
quire that humanity's perception of its
relationship to the earth’s natwral sys-
tems cross a new threshold. During the
eightes, a number of shifis occurred on
the environmental front that led to
major turnarounds on some important
issucs. They give cause for optimism in
dealing with the larger threats because
they show that major reversals arc possi-
ble in a fairly short period of time. But
they also engender concern because it
often seems to wake a crisis before peo-
ple’s perceptions change sufficiently to
support an effective political response.
With problems such as climate change
and population growth, a continuation
of that patern means that much irre-
versible damage will be done before so-
cieties respond.

It often seems to take a crisis
before perceptions change suffi-
ciently to support an effective polit-
ical response,

The explosion at the Chernobyl nu-
clear reactor in the Soviet Ukraine in
carly April 1986 did what hundreds of
studies assessing nuclear technology
could never have done: it made the dan-
gers ofnuclear power real. Fresh vegeta-
bles were declared unfit for human con-
sumption in northern ltaly. Polish
authorities launched an emergency ef-
fort to getiodine wablets administered to
children. The livelihood of the Lapps in
northern Scandinavia was threatencd
when reindeer upon which they depend
became too contaminated with radiation
o bring to market. In the Soviet Union
itself, 100,000 people in the vicinity of
the reactor were forced to abandon their
homes.?

This single event shified public atti-
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tudes so strongly against nuclear power
that since then five countries have de-
cided not to build more nuclear plants
and wwo, Italy and Sweden, have decided
0 accelerate closings of existing plants.
In the Soviet Union, at least five reactors
have been canceled since the accident,
and work has been suspended a¢ several
other sites.?

Rapid advances in recent years toward
acid rain control in Europe stem in large
part from the West Germans' sudden
awakening to waldsterben. forest death.
After a 1982 survey showed that trees in
the fabled Black Forest and elsewhere
were dying in large numbers—with sus-
pected links to air pollution and acid
rain—waldsterben rapidly emerged as a
potent political and emotional issue. A
poll taken during the summer of 1983
showed that West Germans were more
concerned about the fate of their forests
than about the Pershing missiles that
were to be placed on their territory later
that year.1?

An environmental awakening has
occurred in Eastern Europe and
the Soviet Union.

Until that tme, the nation had been
firmly against cooperation toward
stricter air pollution controls. Faced with
such strong public concern, however,
West German officials dramatically re-
versed their position in 1983. At a meet-
ing of the U.N. Economic Commission
for Europe (ECE) to discuss transbound-
ary pollution, West Germany broke
ranks and supported a Scandmavian
proposal calling for each ECE member
to cut sulfur dioxide emissions by 30
percent by 1993. Dissent from the
United States, the United Kingdom, and
others prevented the proposal’s adop-
tion. Bud it led to the formation of an

<1

informal 80 percent club” made up of
nations committed o this target, which
in turn paved the way for the Protocol oi
the Reduciion of Sulfur FEmissions
signed by 21 nations mn Helsinki in
1985.n

By 1986. 10 countries had met or ex-
ceeded the 30-percent reduction goal
—an astonishingly rapid achievement—
and 4 had committed themselves o a
70-percent reduction. It is impossible to
know how acid rain controls in Europe
would have progressed had waldsterben
not become such an emorional issue, es-
pecially in West Germany but alse in
other countries that discovered exten-
sive damage w0 their woodlands. The
specure of dying forests clearly caused
enough Europeans 1o cross a threshold
of concern that made political action not
only urgent, but unavoidable.!?

Just since the mid-eighties, an envi-
ronmental awakening has occurred in
Eastern Europe and the Soviet Union.
The Chernobyl accident and the spread
of forest damage were precipitating fac-
tors. but the rising awareness seems to
spring equally from concern about the
detertoration of the region's air, drink-
ing water, and soils.!3

With the emergence of glasnost, (his
awakening has spurred much environ-
mental activism. One western observer
in the Soviet Union has compared the
mood there with thac in the United
States in 1970, the year Earth Day was
proclaimed. In Poland, there are now
some 2,000 environmental organiza-
tons, most of them established since
1986. Freedom and Peace, among the
most active of them, captures the funda-
mental nawre of the growing concern
with jis statement: ““Threatened with the
ruin of the biosphere, pollution of air,
water and soil. we realize that freedom
should also be the possibility 1o live in
non-devasiated surroundings.”14

Of course, perceptual shifts by them-
selves do not resolve problems. Addi-




uonal pollution control measures are
sull needed in Europe, and the environ-
memntal awakening in Eastern Europe
and the Soviet Union has led only w in-
cipient action by governments. But such
shifts are often prerequisites w effective
responses, the sparks thatignite the pro-
cesses of change.

In Western Europe, this evoludon
from perception to action may be has-
tened by the emergence of the so-called
green politcal movement. With roots in
West Germany in the late seventies, this
movement now has official poliucal par-
tes in 16 countries and members of par-
liament (MPs) in 8§, The European Par-
liament itself now includes Green Party
members. In 1988, Sweden's Greens be-
came the first new party to enter the par-
Liament in 70 years, and Italy’s less for-
mal green parliamentary group became
an important force in that naton’s poli-
tcs. In some countries, Green MPs are
able to direct some public funds toward
environmental research and into confer-
ences and other events that raise the
level of public awareness.1%

Perceptual shifis of profound propor-
tions are needed o respond adequately
o global warming, w0 unchecked popu-
ladon growth, and w persistent pov-
erty—arguably the greatest threats w
environmental health and economic
progress during the next decade and
beyond. These problems are especially
daunting hecause they involve deeply
rooted pauerns of behavior, beliefs, and
values. And none can be alleviated
through a simple action or technological
hx. Environmemtal philosopher Lynn
White hinted at the predicament more
than two decades ago: “I personally
doubt that disastrous ecologic backlash
can be avoided simply by applying to our
problems more science and more tech-
nology."'16

Indeed, crossing the perceptual
thresholds needed to respond to these
problems launches humanity oward a
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new moral fronder. A growing sense of
the world's inter!~pendence and con-
nectedness takes shape—the recogni-
uon, for example, that automobile use
anywhere threatens climate stability
everywhere, that persistent poverty and
debt cast an economic shadow over in-
duscrial countries as well as those in the
Third World. The old business of pursu-
ing narrow economic and political sell-
interest falls away. anachronistic and
plainly untenable. As historian Jeremy
Brecher wrotein 1988, this “second eco-
logical revolution . . . will have o say that
preserving the conditions for human life
is simply more important than increas-
ing natonal power or private wealth.”'17?

Without a strong sense that people
favor the fundamemntal changes needed
w respond to these problems. govern-
ments will nottake the necessary actions.
The immediate sk, then, is for in-
dividuals everywhere o raise their un-
derstanding, concern, and voices o the
point where poliucal leaders are forced
to respond. Scientists who not only con-
vey the relevant facts but also articulate
the consequences of political inaction
will play a crucial role in this process of
education and mobilizaton. So, too, will
the media.

Will sociedes cross these new percep-
wal thresholds soon enough w avoid
major ecological backlash? Though a
major transformation of auitudes and
priorities is stll needed, there are a few
glimmers of hope on the horizon.

Around the world, people concerned
about direct threats to their health and
livelthoods have banded together o take
greater control over their destinies.
Thousands of grassroots nwvements
have arisen on virtually every continent
in response © a host of injustices—in-
cluding toxic contamination, industrial
exploitation of forests, militarization’s
drain on resources, landlessness, and
lack of access to basic water, sanitation,
and health care services. (See Chapters 8

oo
£ L




(8) State of the World 1989

and 9.) These groups show that wobili-
zation for change is possible; more im-
ponant, perhaps, they form a critical
pan of the insututional foundation
needed o do the work of sustainable de-
velopment.

In Vietnam—a nation devastated by
war, overpopulation, and poveny—
there are unexpected signs of tlie kind of
perceptual shifis that need 10 take place
among national leaders. General Vo
Nguyen Giap, the former commmander-
in-chief of the North Vietnamese Army
and current vice president, is among the
backers of a national plan calling for a
large-scale family planning program and
a massive reforestation effon—measures
urgently needed to lifi the country out of
ecological and economic decline, Gen-
eral Giap has said, “The soldier comes
o another front now, the environmental
front. . . . Now I see that without envi-
ronmental recovery, Vietnam cannot
have economic recovery; the two are in-
separable . . . . Today 1 fight for Viet-
nam’s environment—and for peace.”®

In several industrial countries, the ur-
gency of climate change is beginning 10
hit home. The prime ministers of Can-
ada and Norway have each publicly en-
dorsed cutting carbon emissions by 20
percent by 2005. And in the United
Siates, in the wake of the summer of
1988’s record-breaking heat waves,
three separate pieces of legislation to
slow the pace of global warming were
introduced jn Congress. Few people
could have imagined wheit 1988 began
that climate change would rise so rapidly
on the political agenda.!®

Yet vast chasms separate glimmers of
hope rom effective responses. A com-
mitted, active, vocal public is essential 10
bring about the policy changes needed
to safeguard the earh’s environment.
The difficult choices that lie ahead will
challenge our social institutions and per-
sonal values as never before. It will help

“

1o remetnber that progress is an illusion
if it destroys thie conditions needed for
life to thrive on eanh.

THE THREAT OF CLIMATE
CHANGE

When NASA scientist James Hansen an-
nounced at a Senate hearing during the
intense June 1988 heat wave tha “global
warming has begun,” he ignited a whirl-
wind of public concern that has yet 10
subside. The warming of the earth’s cli-
mate is an envircnmental catastrophe on
a new scale, with the potential 10 vio-
lently disrupt virtually every natural eco-
system and many of the structures and
institutions that humanity has grown to
depend on. Although climates have
shified only slightly so far, the world
faces the prospect of vastly accelerated
change in the decades ahead. Conditions
essential 10 life as we know it are now at
risk.20

The threat of climate change stems
from the increasing concentrations of
carbon dioxide (CO,) and other “green-
house gases” that hold heat in the lower
awmosphere, allowing temperatures 10
nse,. Thehurning of coal and of other car-
bon-based fuels such as oil and natural
gas releases carbon as the basic product
of the combustion, while the large-scale
clearing of tropical forests adds addi-
tional carbon dioxide 10 the aimosphere.
Just since 1958, when routine measure-
ments began, the CQ, concentration has
gone from 315 parts per million 10 352
parts per million—substantially above
the highest concentrations experienced
cn earth in the past 160,000 years.2!

Concentrations of other, more potent
greenhouse gases—notably methare, ni-
trous oxide, and chlorofluorocarbons
(CFCs)—are increasing even more rap-
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idly. Based on current cmission rates.
they have as much potental as CO; to
warm the atmosphere. While the carbon
dioxide level has grown at a rate of 0.4
percent a year since 1958, these other
gases are increasing at annual rates as
high as 5 percent.??

Humanity added 5.5 billion wons of
carbon © the aumosphere in 1988
through fossil fuel combuston and an-
other 0.4 billion to 2.5 billion tons
through deforestation. The United
States is the largest contributor, but it
may be passed soon by the Soviet Union
and later by China. (See Figure 1-1))
While carbon emissions are growing
slowly in the industnal countnies that ac-
count for two thirds of the toual, they are
skyrocketing in the developing world. If
recent worldwide consumpuon growth
rates of about § percent per year con-
tinue, fossil fuels could contribute 10
billion tons of new carbon annually in
the year 2010. Meanwhiie, deforestation
in the Amazon and perhaps other tropi-
cal regions appears to have accelerated
to frighteningly rapid rates.??

Teams of British and American scien-
tists have assembled series of global av-
erage temperatures going back 1(0
years. While experts still disagree about
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sownc of these numbers. the overall trend
is clear. The global average temperature
in the 1890s was 14.5 degrees Celsius,
and by the 1980s ithad climbed to 15.2
degrees. Temperawres leveled off be-
twveen 1940 and 1970, bud the acceler-
ated nse dunng the eighues has more
than offset this lull. As noted carlier, the
five warmest years of the pas. century
have all fallen in this decade 24

These trends appear to confirm the
global circulation models that scientists
use to assess the impact of greenhouse
gases on the climate. NASA’s Hansen,
for example, is now 99 percent certain
that the observed temperature increases
reflect the impact of the greenhouse ef-
fect. Meanwhile, the upper atmosphere
is becoming cooler while the lower at-
mosphere warms, and temperatures at
higher ladtwdes are increasing faster
than they are at the equator, just as the
global warming models predict.?

The five warmest years of the past
century have all fallen in this
decade.

The limited warming that has occur-
red so far is important to scientists, but
not threatening to society. Danger lies in
the acceleration of chmate change that
appears imminent. Between 2030 and
2050, average temperatures could be
1.5-4.5 degrees Celsius (3-8 degrees
Fahrenheit) higher than they have been
in recent decades, or warmer than the
earth has been for the past 2 miliion
years. (See Figure 1-2.) This implies a
warming that 15 5 to 10 times as fast as
that expenienced during the past cen-
tury.26

If the spurt in global temperatures
that began about 1970 continues,
droughts, heat waves, and other unusual
weather may increase by the late nineties

- -
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Figure 1-2, Observed Global Average
Temperatures, 1880-1987
With Projections 1o 2040

to the point where even nonscientists
will notice the climate is changing. Al-
though there is no proof that the
weather of 1988 is auributable to global
warming, the extreme heat and dryness
in areas such as central North America
and China indicate what may be in store
for the nineties and beyond. In the fu-
ture, higher latitude and mid-continen-
tal regions in the United Swates and
China are likely to experience greater
temperature rises than the world as a
whole. In these areas, stifling summer
heat waves and devastaung droughts
may soon be commonplace.??

It is sdll argued by some that climate
change will have positive as well as nega-
tive effects. and that it is a problem with
which societies can readily cope. But this
ignores the exwraordinary rate of change
that is now projected, and the impossi-
bility of adjusting quickly enough. Scien-
tists believe t(hat the pace of climate
change will soon overwhelm natural var-
tability in the earth’s climate. Indeed. it
can be compared with nuclear war forits
potential o disrupt'a wide range of
human and natural systems. complicat-
ing the task of managing economies and
coping with other problems. Irrigation
works, seulement pauems. and food

production would be tragically dis-
rupted by a rapid warming.??

Trees are adapted to a narrow range
of temperature and moisture levels. and
cannot cope with rapid ciimate change.
A temperature increase of 1 degree Cel-
sius per decade in mid- o upper lau-
tudes translates into a shift in vegetation
zones of 60-100 miles northward. Ter-
resirial ecosystems cannot migrate that
fast. Vast numbers of trees are likely o
die, and new trees adapted (0 warmer
temperatures are unlikely to be able o
replace them rapidly. During such a dis-
ruption, huge areas of forest could die
and. as they decay or burn. send large
quantities of addidonal CO; inw the at-
mosphere, accelerating the warming.2?

Biological diversity, already being re-
duced by various human activities, may
te one of the chiefl casualiies of global
warming. Massive destruction of forests,
wetlands. and even the polar wundra
could irrevocably destroy complex eco-
systems that have existed for millennia.
Indeed. various biological reserves cre-
ated in the past decade (o protect species
diversity could become virtual death
traps as wildlife atempt 0 survive in
conditions for which they are poorly
suited. Accelerated species extinction is
an inevitable consequence of a rapid
warming.5?

Sea level rise is another threat. As
ocean water warms, it will expand, and
warming ac the poles will melt parts of
glaciers and ice caps. Swdies conclude
that a temperature rise of 3 degrees Cel-
sius by 2050 would raise sea level by 50—
100 centumeters. By the end of the next
century, sea level may be up by ag much
as two meters. 3!

This would hurt most in the develop-
ing world, particularly in densely popu-
lated Asia, where rice is produced on
low-lying river deltas and foodplains.
Without heavy investments in dikes and
seawalls to protect the rice fields from
saltwater intrusion, such a rise would
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markedly reduce harvesis. Large areas of
wellands that nourish the world’s fisher-
jes would also be desiroyed.3?

In Bangladesh, sea level rise and sub-
sidence caused largely by huinan activi-
ties could flood up to 18 percent of 1lie
nation’s land area by 2050, displacing
more than 17 million people. In Egypt,
where only 4 percent of the land area can
be culivaied, food produciion could
drop and 8.5 million people could be
forced from their homes. In these al-
ready crowded countries, there is no
place for these people 10 go and no alter-
native land available on wlich to grow
crops. (See Chapler 4.)%3

In the Untied Siates, a U8, govern-
ment=sponsored siudy has estimaled the
potential impacis of climate change on
Cleveland, Miami, and New York. A few
minor benefits are mentioned, such as
lower snow removal budgels and winter
heating bills, but the overall picture is
bleak. In pariicular, many billions of dol-
lars will likely have to be spent on im-
proving already inadequale water supply
systems. since demand will increase and
supplies will be degraded as the climate
changes.34

In New York. for example. sall water
could move up the lower Hudson River
while more-severe droughts limit the
amount of water available from upsiaie
watersheds. In Miami, most of which was
once below sealevel, even extensive dik-
ing will not preserve its porous freshwa-
ter aquifer. If global warming continues.
Miami could one day be reclaimed by the
sea. Meanwhile, air-conditioning costs
are likely to soar.’®

Global circulation models and the var-
ious studies that flow from them mainly
forecast averages. But in the game of cli-
mate change, it is not the averages that
kill, it is the exiremes. Unexpecied
droughis, exiracrdinary heal waves, and
devastating hurricanes are among the
dangerous events likely 10 be more com-
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mon in a wanner world, biu their precise
locationt and timing niay never be en-
tirely predictable. A handful of extreme
stormns could kill millions of people. In
many developing countries, two or three
droughts in a row could leave millions
starving.36

When air pollutioun and solid wasie
disposal first commanded atiention in
the sevenlies, analysis were al least able
to point o solutions to the problems and
come up with 3- or 10-vear action plans.
One of the most disturbing things aboul
global warming is thal even as some of
its implications are being discovered, it
appears that subsiantual and damaging
climate change is inevilable due 1o the
enormous changes forced on the earth’s
atmosphere over the past cenwury,

In the game of climate change, it is
not the averages that kill, it is the
extremes.

Climate change has so much momen-
twm behind it now that it can only be
slowed. not stopped. (See Chapter 10.)
Future generations will have o cope
with a warmer and cver-changing world,
one in which major investments are re-
quired simply (o0 maintain the status quo.
Global warming will hurt rich and poor,
North and South alike. But those most at
risk are the almosi 4 billion people who
live in the Third World, many of whom
already face declining living standards
and who lack the resources L0 prolect
themselves from spreading deserts and
rising sea levels.

Indeed, climaie change, like no other
issue, calls the whole notion of human
progress ino question. The benefis of
newer lechnologies, more efficient
economies, and improved political sys-
tems could be overwhelmed by uncon-
trolled global warming. Some warming
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is inevitable. But unless trends are re-
versed, tragic changes could occur in
just the nextwtwo decades. The challenge
is to act before it is too late—which
means before the scientific evidence is
conclusive. The longer socicty waits, the
more radical and draconian the needed
responses will be.

A L.oss ofF FooD SECURITY

As the cighues draw to a close, climate
change is being added (0 an already long
list of envirowmental stresses and re-
source scarcities that are undermining
global food security. Soil erosion, de-
sertification, the salting of irrigated
lands, and a scarcity of new cropland and
fresh water are combining (o lower the
growth in food output below that of pop-
ulation in dozens of developing coun-
trics. Pardly as a result, the world now
has far more hungry people than it did
when the eightes began.%?

A dramatic 2.6-fold increase in grain
production between 1950 and 1984
raiscd per capita consumption by nearly
40 percent. But since then growth has
stopped. In each of the past (wo years,
world grain production has fallen
sharply, marking the hrst steep back-to-
back annual declines on record. A mon-
soon failure in India in 1987 and
drought-reduced harvests in North
America and China in 1988 explain only
part of the reduction. In several popu-
lous countries, including China, India,
Indonesia, and Mexico. little or no prog-
ress has been made in expanding grain
production since 1984.%8

Continuing rapid growth of world
population during the last few years
combined with the reduced harvests has
led (o a record fall in per capita output
of grain, the food source that accounts
for half of world caloric intake when con-
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sumed directly and a sizable part of the
remainder when consumed indirecdy as
meat, milk, and eggs. Between 1986 and
1988, production per person fell 14 per-
cent, dropping back (o the level of 1970,
(See Figure 1-3.) Roughly 11 percent
was offset by using carryover stocks of
graiig; the remaining 3 percent translates
into reduced food intake, largely be-
cause of higher world grain prices.3?

This reversal in humanity’s agricul-
wral fortunes has occurred rather
abrupdy. For those accustomed to read-
ing as recendy as carly 1988 of *‘a world
awash in grain,” the latest downwrn in
grain output may come as a surprise. Al-
though not widely recognized at the
time, the impressive growth in world
production following the doubling of
world grain prices in 1973 was achieved
in part by plowing highly erodible land,
and in part by drawing down water ta-
bles through overpumping for irnga-
tion.

Farmers can overplow and overpump
with impressive results in the short run,
but for many the short run is drawing to
a close. The result is a worldwide re-
wrenchment in cultivated area and a dra-
matic slowdown in the spread of irriga-
tdon. As highly erodible cropland
brought under the plow during the agri-
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cultural boom vears of the sevendes is
taken out of culuvation, and as falling
water tables in key food-producing
countries force a reduction in irrigated
area, the growth in world food output is
slowing.t0

In each of the past two years, world
grain production has fallen

sharply.

Evidence that environmental degrada-
tion in some regions is altering the food
prospect and, in wrn, the human pros-
pect is unmistakable. In Alrica, a deteri-
orating agriculural resource base, re-
cord population growth, and economic
mismanagement lowered grain output
per person throughout the sevenues.
During the eighties, mounting external
debt reduced capital available for invest-
mentin agriculture, exacerbating the de-
cline.4!

The social effects of agriculural ad-
versity are now becoming highly visible
throughout the contnent. In mid-1988.
the World Bank reported that ““both the
proportion and the (ol number of Afri-
cans with deficient diets have climbed
and will continue to rise unless special
action is taken.” The Bank went on w0
say that “barely a quarter of Africans are
living in countries wheie food consump-
tion was increasing in the 1980s, down
considerably from about two-thirds in
the 1970s.742

In Africa, the number of “focd inse-
cure” people, defined by the Bank as
those not having enough food for nor-
mal health and physical activity, now to-
tals over 100 million. Some 14.7 million
Ethiopians. one third of the counury, are
undernourished. Nigeria is close behind,
with 13.7 million undernourished peo-
ple. The countries with 40 percent or
more of their populations suffering from
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chronic food insecurity are Chad,
Mozambique, Somalia, and Uganda.
{Sce Table 1-1.) The Bank summarized
its findings by noting that ““Africa’s food
situadon 1s not only serious, it is deteri-
orating.”'43

The jsland of Madagascar, with a pop-
ulation of 11 million expanding by 3 per-
cent per year, reveals in some detail how
populavon growth and environmental
deterioradon are affecting people. As
with the rest of Africa, per capita grain
production peaked in 1967 and declined
gradually undil 1983, when the fall accel-
erated. Since then average grain con-
sumpton has fallen by nearly one fifth,
pushing food intake below the survival
level for many. Infant morality, the
most sensitive indicator of nutritional
stress, rose from 75 0 133 per thousand
bewween 1975 and 1985. Short of a mira-

Table 1-1. Food Insecurity in Selected
Alfrican Countries, 1986

Number
of People

Share of

Coumry Population

(million} (percent)

Ethiopia 14.7 34
Nigeria 18.7 13
Zaire 12.0 38
Tanzania 6.6 29
Kenya 6.2 29

Uganda . 140
Mozambique . 42
Algeria . 18
Ghana . 31
Sudan . 15

Zambia 2.7 39
Mali 25 33
Chad 24 47
Morocco 24 11
Somalia 2.3 42

source: World Bank, Report of the Task Force on Food
Securily in Africa (Washington. D.C.: 1988): World
Bank. Werld Development Report 1988 (New York:
Oxlord University Press, 1988).
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cle, the fuwre of this country, with a
birth rate among the world's highest and
a rate of topsoil loss greater even than
that of Ethiopia, is not bright.44

This deterioration is not limited to
Africa. In Laun America, which exported
more grain than North America did a
mere half-cenwry ago, per capita grain
production has fallen g percent since
reaching an all-ime high in 1981. In it
1988 report “The Global State of Hun-
ger and Malnutrivon,” the U.N.’s World
Food Council reports that the share of
malnourished preschoolers in Peru in-
creased from 42 percent 0 68 percent
bewween 1980 and 1983. Infant deaths
have risen in Brazil during the eighties.
If recent trends in population growth,
land degradation, and growth in exter-
nal debt continue, Latin America’s de-
cline in food production per person will
almost certainly continue into the nine-
tes, increasing the number of hungry,
malnourished people. The Council sum-
marized its worldwide findings by noting
that “earlier progress in fighung hunger,
malnutrition and poverty has come 10 a
halt or is being reversed in many parts of
the world.” 5 '

When domestic food production is
inadequate, the ability ot countries 0
import becomes the key o food suffh-
ciency. During the late eighties, low-in-
come grain-deficit countries must con-
tend not only with an increase in grain
prices, but also in many cases with un-
manageable external debt, which
severely limits their expendiwres on
food imports. The World Bank nutrition
survey of Affrica just cited was based on
data through 1986; since then, condi-
tons have deteriorated further as world
grain prices have climbed.46

The effect of higher grain prices on
consumers is much greater in develop-
ing countries than in industrial ones. In
the United States, for example, a $1 loaf
of bread conuains roughly 5¢ worth of
wheat. If the price of wheat doubles, the
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rice of the loaf would increase only o
51.05. In developing countries, how-
ever, where wheat is purchased in the
market and ground iato flour at home, a
doubling of world grain prices translates
into a doubling of prices to consumers.
For those who already spend most of
their income on food, such a rise can
drive consumption below the survival
level #?

For debt-ndden, food-deficit, low-in-
come countrnies, higher world prices of
wheat, rice, and corn mean lower con-
sumption and more hunger. (See Table
1-2.) Higher corn prices will affect most
directly corn-consuming countries in
East Africa and Laun America. The ris-
ing price of rice will reduce caloric intake
among the low-income populations of
Asia, where 90 percent of the world’s
rice 15 consumed. The 1988 jump in the
price of wheat, the principal grain used
for food aid, will reduce the amount
available from international develop-
ment agencies.4®

Already faced with a deteriorating
food siwation, the world is now con-
fronted with climate change, an addi-
tional threat to food security. The

Table 1-2. World Grain Prices, July 1988,
Compared With July 1987

July  July
1957 1988

(current
dollars)

285 4.07

Change

(percent)

Wheat +43

(price per bushel)

Rice 212 305
(price per ton)

+44

Com 194 3.22

(price per bushel)

+66

source: International Monelary Fund, [aternational
Financigl Statistics (Washingtor D.C.: various
months).
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drought-damaged [J.S. grain harvest in
1988, which fell below consumpton for
the first time in recent history, illustrates
how global warming may affect agricul-
ture over the longer term in the United
Staates and elsewhere. With normal
weather, the United States typically har-
vests more than 300 million tons of
grain; Americans consume roughly 200
million tons and the restis exported. Be-
cause this year’s drought eliminated the
share of harvest normally sold overseas,
exports during the 1988-89 trade year
will come entirely from reserves.4?

As noted earlier, climate change will
not affect all countries in the same way.
The projecled rise of 1.5-4.5 degrees
Celsius (3-8 degrees Fahrenheit) is a
global average, but temperatures are ex-
pected to increase much more in the
middle and higher ladwdes and more
over land than over the oceans, They are
projected to change liule near the equa-
tor, while gains in the higher laidwudes
could easily be wwice the anucipated

global average. This uneven distribution
will affect world agriculwure dispropor-
tionately, since most food is produced in
the middle and higher ladwdes of the
northern hemisphere $0

Though they remain sketchy,
meteorological models suggest that two
of the world’s major food-producing re-
gions—the North American agricultural
heartland and a large area of cenuwral
Asia—are likely o experience a decline
in soil moisture during the summer
growing season as a result of higher tem-
peratures and increased evaporation. If
the warming progresses as the models
indicate, some of the land in the U.S.
western Great Plains that now produces
wheat would revert o rangeland. The
western Corn Belt would become semi-
ard, with wheat or other drought-toler-
ant grains that yield 40 bushels per acre
replacing corn that yields over 100 bush-
els.5?

On the plus side, as emperawres in-
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crease the winter wheat belt might mi-
grate northward, allowing winter strains
that yield 40 bushels per acre o replace
spring varieties yielding 30 bushels. A
longer growing season would also per-
mit a northward extension of spring
wheat production intwo areas such as
Canada’s Alberta province, thus increas-
ing that nation’s culivated area. On bal-
ance, though, higher emperawres and
increased summer dryness will reduce
the North American grain harvest,
largely because of their negative impact
on the all-important corn crop.

Drought, which afflicted most of the
United States during the past summer, is
essentially defined as dryness. For farm-
ers, drought conditions can result from
lower than normal rainfall, higher than
normal temperatures, or both. When
higher emperatures accompany below-
normal rainfall, as they did during the
summer of 1988, crop yields can fall
precipitously. Extreme heat can also in-
terfere with the pollination of crops.
Corn pollination can easily be impaired
by uncommonly high temperawres dur-
ing the 10-day period when fertlization
occurs, usually in July.52

A study from the National Center for
Aumospheric  Research in  Boulder,
Colorado, suggests that a rise in average
temperawures will also increase the prob-
ability of extreme short-term heat waves.
If these occur at critical imes—such as
the corn pollination period—they can
have a much greater effect on crop yields
than the relatively modest average tem-
perature increase of a few degrees might
indicate $8

This vulnerability of corn, which ac-
counts for two thirds of the U.S. grain
harvest and one eighth of the world’s,
can cause wide year-to-year swings in the
world grain crop. An examination of
U.S. corn yields since 1950 shows fve
sharply reduced harvests over the last 38
years. (See Figure 1—4.) The only pro-
nounced drops before (ke eighties came
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in 1970, from an outbreak of corn blight,
and in 1974, when a wet spring and late
planting combined with an early frost to
destroy a part of the crop before it
mawred.54

Three harvests since 1950 have been
sharply reduced by drought all in the
eighties. Each drop has been worse than
the last. Compared with the preceding
year, the 1980 corn yield per hectare was
down by 17 percent, that in 1983 was
down by 28 percent, and thac in 1988 by
a staggering 34 percent.’®

These three reduced harvests each oc-
curred during one of the five warmest
years globally of the last century. There
is no way to conclusively link the
drought-depressed U.S. harvests with
the global warming, since annual
weather variability is so much greater
than the rise in average global tempera-
wures measured during the eighties.6

Among other things, the prospect of
climate change increases uncertainty
over fuwure harvests, making decisions
more complicated for farmers and
policymakers alike. For example, the
1989 U.S. grain crop could be a bin-
buster, the largest ever harvested. With
a normal harvest elsewhere in the world,
this would permit at least a modest re-
building of depleted grain reserves.

3

1

Judging by the historical record. the
odds are agamst severe back-to-back
droughts, but with the warming now ap-
parenuy under way, hot dry summers will
beconie more frequent. In the event of
another disastrous drought. U.S. gran
exports would drop dramaucally. The
world would face a food emergency for
which there is no precedent in the
decades since North Americaemerged as
its breadbasket. There would be a des-
perate effort 10 corner available supplies
as world gramn prices soared to record
levels. In such a siwmauon, preventing
starvation among the world’s poor would
require affluent countries  reduce the
amount of grain fed to livestock.

Asian and African countries, in partic-
ular, would find it impossible o feed
their people without North American
grain. Many of the world’s major cities—
Leningrad, Cairo, Lagos, Caracas, and
Tokyo. for example—depend largely on
grain from the United States and Can-
ada. In an integrated world food econ-
omy. all countries suffer the conse-
quences of poor harvests.5?

All avaiable evidence indicates that
the ranks of the hungry are expanding
during the late eighties, reversing the
trend of recent decades. Uncertainties
and stresses from a changing climate are
now being overlaid upon an already
tghtening food situation. In the absence
of a major commitment by govern-
ments 0 slow population growth and
strengthen agriculwre, food msecurity
and the social instability agsociated with
it will preoccupy the poliucal leaders of
many countries during the ninedes.

WOoRLD WITHOUT BORDERS

The global commons-—the oceans, the
atmosphere, and tropical forests—are
now at risk. Ozone depletion, climate
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change, and oceanic pollution simply
cannot be solved ac the nadonal level.
Indeed. a world in which countries go
their own way may not be worth living in.
Whereas the seventies were marked by a
series of nadonal laws (0 address envi-
ronmental problems, the nineties may
well be marked by comparable initiatuves
at the international level.

One encouraging sign is that the
North-South tensions that pervaded the
United Nadons and other international
forums in the seventies have begun o
ease. Indusurial-country leaders recog-
nize their interest in and responsibility
for participating in sustainable develop-
ment. And developing countries increas-
ingly see their stake in environmental
protection.

East-West differences are also being
bridged. The Soviet Union has proposed
a major swengthening of internadonal
institudons o deal with global prob-
lems. Addressing the U.N. General As-
sembly in September 1988, Soviet For-
eign Minister Eduard Shevardnadze
stated that "the dividing lines of the
bipolar world are receding. The bio-
sphere recognizes no division into blocs,
alliances or systems. All share the same
climadc system.” Western leaders, sull
startled by the fading of Soviet intransi-
gence, are daring t0 dream of a more
unified world community. Protecting the
biosphere is a new channel for the vast
energies now directed o the cold war
rivalry.58

Scientific cooperation is one aspect of
environmental protection thac has ad-
vanced in recent years. Most notable is
the Internauonal Geosphere-Biosphere
Program, also known as the Global
Change Program. Established in 1986, it
is tntended (o deepen unczarstanding of
the physical, chemical. and biological
forces that affect the biosphere: using
more extensive pational monitoring, sat-
ellite reconnaissance, and advanced
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computer modeling. Althongh several
countries are now actively participaung
in this program, funding commitments
have lagged and need 0 be increased.
Heightened awareness of these prob-
lems is likely o give the Global Change
Program a boost.59

Internauonal environmental coopera-
tion has come furthest in Western
Europe, where a score of countries are
squeezed into a small area and trade pol-
lutanes back and forth across their bor-
ders via winds and rivers. Much of the
region's environmental regulation is
now done under the auspices of the
European Economic Community.

Protecting the biosphere is a new
channel for the vast energies now
directed to the cold war rivalry.

Producuon and wade of toxic sub-
stances in Western Europe is already
regulated by the community. Automo-
bile emission limits were also recendy
approved by the European Parliament,
though further negouauons are re-
quired before their final shape is clear.
Also. the European Commussion is con-
sidering an environmental freedom-of-
mformation proposal, ensuring public
access (o key environmenual facts. When
most of the remaining economic barriers
in Western Europe are tom down in
1992, environmental cooperation will
need o be strengthened.s0

The world community as a whole has
also moved forward in protecting the at-
mosphere. During the sevendes, it be-
came clear that air polluton was cross-
ing borders and damaging forests. While
countries are reluctant 10 make major
investments o protect their neighbors’
environments, all now have an nterest
in these kinds of agreements. Indeed. for
Canadians and Scandinavians, imported

]
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air pollution has become a major foreign
policy consideration. {See Chapter 8.)

In 1979, a U.N.-sponsored Conven-
tion on Long-Range Transboundary Air
Pollution was agreed to by 35 countries
in Eastern and Western Europe and
North Amenca. Its first concrete result
was the Protocol on the Reduction of
Sulfur Emissions, signed in 1985 by 21
nations. By 1986, as noted earlier, 10
natons had met the 30-percent reduc-
ton goal set for 1993, and 4 had com-
mitted © 70-percent cuts. A similar
agreement to f[reeze nitrogen oxide
emissions at 1987 levels was signed by
24 nations in 1988.6!

In each of these agreements, scientific
evidence sparked the process, but action
was fueled by natons willing 1o make
unilateral commitments. Concerned
officials then grasped at the most readily
available institution. Already, members
of the Transboundary Air Pollution
Convention are monitoring other pollu-
tants with an eye (0 regulating them as
well. However, without stricter enforce-
memt and the participation of more
countries, air pollution will continue w0
worsen 62

The world’s oceans are another global
commons needing internatioual protec-
tion. The activities of one counury can
endanger the open ocean as well as the
coastal ecosystems of other nations.
Water pollution, ocean dumping of
waste matenals, and overfishing are
among the threats.

On Apnt 30, 1982, after 10 years of
negotations, the Convention on the Law
of the Sea was signed by 119 nations, 35
of which have raiified it. Although 22
countnes, including the Soviet Union
and the United States, refused to sign,
the Law of the Sea has already improved
the way oceans are managed. It is in ef-
fect a constiwmdon for the oceans, stating
that the oceans are ""the common hen-
tage of mankind,” ensuning free naviga-
tion and limiting actions that despoil the
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seas. It provides a framework for future
international agreements to protect this
global resource.?

Central 10 the Law of the Sea are the
200-mile exclusive economic zones cre-
ated around coastal nadons, giving them
the legal authonity and international ob-
ligation to manage their coastal re-
sources effectively. These now encom-
pass 40 percent of the world’s ocean
area, and have led, for example, 10 a cut
in the Northwest Adantic cod cawch by
long-range fleets of at least 90 percent.
The Law of the Sea also calls for nadonal
laws that reduce ocean dumping. Addi-
tional, stncier regulations of pollution
are needed if oceanic resources are 10 be
protected from the bewildenng profu-
sion of new wxic chemicals. The next
decade will likely see a continuation of
the growing array of oceanic agree-
ments, some connected 10 the Law of the
Sea, and others independent.64

The international community also has
a cntical role o play in protecting the
ozone layer. (See Chapter 5.) Although
the United Swates and Scandinavian
counwnes limited some uses of ozone-
damaging chlorofluorocarbons as early
as the mid-seventies, attempts to address
the problem began in earnest in the
eightes. As scientfic evidence mounted,
the United Nations Environment Pro-
gramme led the effort to create the
Vienna Convention for the Protection of
the Qzone Layer, adopted in 1985 to
provide a mechanism for CFC con-
trols .5

Spurred by a dramatic annual thinning
of the ozone over Antarctica, the United
States led the push for CFC controls
while the Bndsh and Japanese held back
in favor of "economic caution.” A mid-
dle positon favored by West Germany
and the Netherlands carned the day. In
1987, the Montreal Protocol was estab-
lished and has now been signed by 35
counwnes. Ji freezes CFC production at
1986 levels and calls for a 50-percent cut
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by 1998 in industrial countries. bug al-
lows for some increases in the develop-
ing world. It has already become clear
thac this is not enough. The convention
permits negotiations on swricter limits,
preparations for which are being
made.56

Climate change is fast becoming the
next arena for internauonal environ-
mental agreement, and solutions © the
problem may have to break new instiw-
uonal ground. Indeed, if climate change
ts to be minimized, internadonal action
may have to precede rather than follow
national actions. Already. business and
political leaders are arguing against
stringent nadonal policies on the

grounds that by themselves such actions
would hardly make a difference. This is
particularly true for small nations that
feel impotent in the face of global
changes over which they have only a tny
influence,

The first step is scientific cooperation.

The Internauonal Council of Scientific
Unions and the World Meteorological
Organization are coordinating interna-
tional research on climate change. At a
November 1987 meeting in Bellagio,
Ialy: consensus was reached about the
need for acuon. Policy discussions began
in earnest in June 1988 at a world con-
ference on The Changing Aunosphere:
Implicauons for Global Security. held in
Toronto. Sponsored by the Canadian
government. the meeting included the
prime ministers of Canada and Norwa